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Polymer Products suitable for use in the Treatment of the 
Hair and Compositions containing them 

a J^xeach^Body Oorporate, atec, styrene, a halo-styrenc, or a styiene 



10 



15 



20 



25 



30 



35 



40 



We, L'Oreal, 
of 14 rue Royale, Paiis, France, do hereby 
deckre the invenjtion for which we pray that 
a patent may be gramjcd t» us, and the method 
by which it is to be performed, to be paairicu- 
Jarly described in and by the following state- 
ment: — 

This invention rdaites to polymeric piK>- 
ducts useful in cosmedos <and in the crcaunent 
of the hair, to processes for their preparation 
and to campositians containing them. 

Among the substances at present employed 
as fixatives or setting agents for hair are deriva- 
tives of copolymers of male&c anhydnide and 
an ethylenic monomer such as ethylene. How- 
ever, liiese products suffer from the disadvan- 
tage that they have iitde affinity for the keratin 
which constitutes the hair, so that the Imr 
lacqim conitaining them do not adhete wdL 
aod are rapidly removed tmder the mechanical 
Bocions .to whidi the haia: lis subjected. Conse- 
quendy, the sets produced w*di diese setdng 
agents are not as durable as could be desiied. 

It has now been found according to the 
present invention that ceitaikL new derivadves 
of maleic anhydride - ediytemc copolymers, 
having a chemical stniccme such diat they 
have an affinity for keranin, are most satis- 
factiory for use in hair-setting agents. These 
substances also act on the lair as softening 
agents which impart to it a greater ^ding 
power, w3iereby its appearance is impityved 
and combing is grwdy facilicated. 
^ The new polymeric products of this inven- 
tion are prepared by a process which com- 
prises reacting a copolymer of maleic anhydride 
and an ethylenic monomer in which the molar 
ratio of ethylenic monomer: maleic anhydnde 
is from 1 : 1 to 1 : 0.7, with a polyamfe havmg 
a primary or secondary amiine gioi^ and 
one or more tertiary amine groups. 

The copolymer is preferably one derived 
from ethylene. vin yJImethyl ether, vinylethyl, 



faonraiLogue, as the ethyteaic monomjo; ind a 
polyamine of fonnula: 

R« 

where Ri is a hydrogai atom; or an alkyi 
radical of 1—4 carbon atoms; Rz is an alkyl 
radical of 1—4 carbon atoms; R* is an: aJkylene 
radical having 2 to 6 carbon atoms, prefeffably 
a 1,2 - ethylene, 1,2 - propykne, 1,3 . prq>yl- 
ene or 1,4 - butylene ra-dicail; and R3 is an 
alkyi ladiical of 1 — 4 carbon anoms or a radical* 
of the fonnula — R^— N--CR2)2, where R^ and 
R2 have the values given above. When the 
ethylenic moojomer is ethylene, vinylmethyl 
ether, vinylethyl ether, or styrene, and the 
polyamme has the aforesaid f omuila, -die co- 
polymer is believed to have the fonniila:^ 
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in which R is hydrogen or a mcthoxy, ethoxy 
or a phenyl radical and Rs, R3 and iC 
are as hereinbefore defined. 

The polyamine lEsed in the process of the 
invention can be a primary - torriaiy amdne, 
for instance N,N - dimethyl - 1,2 - ethylene- 
diamine, iV^ - diethyl - 1,2 - ediyaenedi- 
amdne, NJ^ - dimethyl - 1,3 - propylene- 
ditamine, N^N - diethyl - 1,3 - propylene- 
diamine, - dipropyl - 1,3 - propylene- 
diamine, AT . jwopyl - iV - mcitihyl - 1,3 - 
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propylenedaamine or N/^ - dimatfayl - 1,4 - 
butylenediamine; or a secondary tertiaiy jBnine, 
for instance NJ^ - dimethyl - iV' - metiiyi- 
cthylenediamine or N^N - dimethyl - W - 

5 xQethylpropylenediamine. 

The process of the present invendon may 
be carried orst in the h o mog en eous phase by 
using as reaccion medium a common solvent 
for die starting copolymer, for the polyamine 

10 and for the polymeric produce though, of 
course, die solvent muse not be <me which, 
would react vnrh those substances. Suitable 
solvents are acetone, dioxan and pyridine. 
TTie process can alternatively be carried out 

15 in heterogeneous medium by dropping the an- 
hydride copolymer in small portions and with 
gcod stirrmg inico an aqueous solution of the 
polyamine. 

It is preferable to use proportions of co- 

20 polymer and polyamine such that the primary 
and secondary amine groups and the anliydride 
functions of the polymer are in equimolecular 
proporOBons. In thts way excellent yields, 
for example about 80%, can be obmned. 

25 There may be added to the reaction mix*, 
ture other products which react with die an- 
hydride function, for instance a primary or 
secondary amdne or an alcohol. Where diis 
is dooxe it is reoommended, in order that the 

30 reactron may Hake place wi<di a good yield, 
to add to the mixture of reaccants in addition 
to the primary or seconcbiX' amine or the 
alcohol a tertiary amine in diemioals egulva- 
ieni quantity. 

35 The polymeric products of the pflocess of 
•the present invention can be used as setting 
agents, for example tn solution at concentra- 
tions between 0.5% and 6%, especiasHy 
between 2% and 5 % by weight, m water or 

40 in aqueous alcohol. "Eiey aire also of use 
in cosmetic gels or creams as thickening 
agents. 

The invention is illustraited by the following 
Examples. 

45 Example 1 

Into 250 cc. of a 2% solution of - di- 
methyl - 1,2 - echylenediamine in water there 
is dropped in small successive portions, and 
with vigorous stirring, 8.85 g. of a copolymer 

50 of equirmolar proportions of mediylvinyl etiier 
and malaic anhydride, care being taken that 
each successive portion of the copolymer is 
dropped only when the precedmg portion has 
been completely dissolved in the amine solu- 

55 tioKL To i9ie lesuMng viscous solution theze 
is added a mixture of equal proportions of 
alcohol and tithyl: acetate which predpitates a 
solid polymeiric product 
The product of the reacCKm may be used as 

^0 ^ sofcem'ng agent by introducmg ft into a 
shampoo tn a prqpornicn of 0.5% by weight. 
The shampoo thus treated provides a lather 
which is particularly soft to die touch and im- 
parts to the hair high gloss and suppleness. 

65 The product of this Example may also be 



employed as a thidceziing agent for c p s mr ri fls 
preferably in a concentmuan of about 2% by 
weight. 

Example 2 

To 250 cc. of a 10% solution of //JV - 70 
diethyl - 1,3 - propylene - diamine in acetone 
are added 250 cc, of an acetone solution con- 
taan'ing 9.6% of an ethylene - maleic anhydride 
copolymer (molecular ratio 1 ; 1). It is ob- 
served diat the reaction starts by itself with 75 
evolution of heat, and it is then sufficient to 
complete it by heating. The solvent is then 
removed from i3ie resdring solution by 
evaporation, leavmg as residue a polymeric 
product 80 

The product obtained may be successfully 
used as a softening agent for setting lotions 
by dissolving it in a proportion of 3% by 
weight in 30%. aqueous solution of ethyl 
alcohol. The resulting solution has^ a low 85 
viscosity if the starting copolymer is itself of 
low viscosity. 

Example 3 

To 100 cc. of an aqueous solution contain- 
ing 6% of N,N - dimethyl - 1,3 - propylene- 90 
diamine, 4% of butylamme and 4.2 g. of 
pyridine is added in small quantities 14.3 g. of 
a copolymer of equimolecular proportions of 
ethylene and maleic anhydride, casre bemg 
taken, before each successive portion of co- 95 
podymer is added, that the preceding portion 
lias been completely dissolved. 

The solution thus obtained may be (Hrecdy 
employed or the reaction product may be 
separated by evaporation and washing with 100 
alcohol so as to eHnxmate any unzeaoted amine. 
The polymeric product dius obta-ked may 
be employed in solution in water or in an 
aqueous alcohol as a setting lotion. The con- 
centration of polymeric product in such solu- 105 
tions may be, for example, from 2% to 5% 
by weight, the lotion containing, for exampte, 
25% by weight of alcohol. 

Example 4 

18 g. of a copolymer resulting from the co- 110 
polymerisation of 104 g. of styrene (1 mol) and 
88 g. of maleic anhydride (0.9 mol) are re- 
acted with 100 cc. of an aqueous solution con- 
taining 10% of NjN - diethylethylene - di- 
amine, the copolymer bemg added in smaiU 115 
successive portions and care being taken to 
ensure that each successive portion has dis- 
solved before the next portion is added. The 
solution thus obtained may be employed in 
combination with the products obtained in 120 
accordance witii Examples 2 and 3, for the 
same puxpo^ and in die previously indicated 
concentnaitians. For example, i!t i$ possible 
to obtaim an exceUoit setting lotion by iniro^ 
dudng into a 20% by weight aqueous solution 125 
of ediyl a'lcohol 0.5% by weight of the pro- 
duct of this Example and 1.5% by weight c£ 
the product of Exsample 3. 

WHAT WE CXAIM IS:— 

1. A process for the pnepaxaticm of pdymeric 130 
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.products suitable for use in setting agents for 
iiiman hair, wMch comprises ireaoiing a co- 
polymer of maileic anhydride aind an e&iylenic 
■ monomer, in wMch the molar ratio of ethylenic 
5 i n oa o Bner:jttaleic ianhydrMe is 1:1 to 
1:0.7, with a polyaimoe having a prinwry 
. or secondary amine group and tjaie ot more 
tentiairy amine groups. 

2. A process accord>EDg ix> dam 1, m which 
10 the poiy-amme has the fotmuEa: : — 



where Ri is a .hydrogen artom or an adkyl 
radlicail of 1 — 4 carbon atwns; R2 is an alkyl 
radical of 1—4 carbon atoms; R4 is aa 

15 alkylene radical having 2 to 6 carbon atoms; 
and R3 is an alkyl tadicail: of 1—4 caiboin 
atoms or a radical of the formula 
— R4— N— (R.)^, 
where R* and R2 have the values given above. 

20 3. A process aocordimg to daim 1 or 2, 
in which the ethylenic monomer of the co- 
polymer is ethylene, vinylmethyl edier, vinyl- 
ethyl ether, styrene, a 'halo-styrene, or a styrene 
homologue. 

25 4. A process according to doim 2 or 3, in 
' wiiich the ctopolymer is one which has been 
prepared by the copolymerisation of the mono- 
mers in subsoanidailly ©quimoilQr proportions. 

5. A process accord'ing too ckom 2, 3 or 4, in 
30 which Ri is a 1,2 - ethylenej 1,2 - propylene, 

1,3 - propylene or 1,4 - butylene radfal. 

6. A process according to any of the pie- 
cediing daims, in which the polyamine is NJsf- 
dimethyl - 1,2 - ethylenediamiJic, N,N - 

35 diethyl - 1,2 - ethykaiediamine, N^N - di- 
methyl - 1,3 - propylenediamsme, N^N - di- 
ethyl - lj3 - propylenediEOTiii^ NjN - di- 
propyl - 1,3 - propylaiediamine, N - propyl 
N - methyl - 1,3 - propyloncdiamiiiie or 

40 - dimethyl - 1,4 - butylene - dSamine: 

7. A process according to any of daims 1 "to 
5, in which die polyamine is NJ^ - dSmsthyl- 

- methylediylenediiamiine or N^N - di- 
methyl - - mcthylpropylencdiiamdme. 
45 A process accorcMng to any of the pre- 
ceding claims, in which the copotymer and 



polyamline are used in amounts such that they 
contain respectively subsnaotiaMy, equimolar 
proportkwis of anhydride 

or secondary fl.mn'nip- groups. 50 

9. A process accoitiing to any of "die pre- 
cedlHog cliaiibiSj in which a primairy or sooondary 
artJiine or an alcohol which will react with the 
anhydride funocion of the copolymer is present 

in the leactiion mdxtiire. 55 

10. A process according to any of the pff&- 
oeding dfearos, in which tte leactitMi is carried 
out m the homt^eneou^ phase !m: a cJommon 
soiyeait fear the starting copolymer, for the 
amine and for the poiymeric produa residtiDg 60 
from the Teactton, 

11. A process according to daim 10, m 
which the xeacdon mcdaon is iac60O!i]e^ dioacain 
or pyiidime. 

12. A piooess according ix> aixy of ciaims 65 
1 tio 9, «n vMdti the leactiooi is oa^ilted otic 

^ a: heterogeneous medium, the oopdLymer 
being added ia small portions to an aqueous 
solution of the amine. 

13. A proce^ accordiitag $0 c^tiam. 1^ suibstan- 70 
dally las described h&ieb. 

14. Polymeric pnoducis suitable for use in 
cxnnpositions for treatmeiit trf the humaa hair, 
when otomed 1^ the process of any of the 
preoedii^ claims. 75 

15. A composition for treating human hair, 
which comprises a solutiba of from 0.5% to 
6% by weight of a compound dainnai in 
claim 14 dissoihred in water or Sn ain aqtieous 
alcoholic solution. 80 

l^. A composiition aoooidmg to diaim 15> 
in which the amoomt of the said conq>ound- fc 
from 2 to 5 % by weighL 

17. A cosmetic composition in the Ibrm of 

a gel or cream, which contains as a thickening 85 
agenit a product cbaimed in daim 14. 

18. A method of treating human hair, 
which compriSses applying to .the hair a prtxkKJC 
claimed in daim 14 or a composition claimed 

in diaim 15 or 16. 90 
J. A. KEMP & CO., 
Chartered Patent Agents^ 
14 South Square, 
Gray's Im, Londan, W.Ql. 
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